Relative involvement of globus pallidus and subthalamic nucleus in the regulation of somatodendritic dopamine release in substantia nigra is dopamine-dependent.
Previously, we have shown that GABA(A) receptors and glutamate receptors in substantia nigra play distinct roles in the regulation of somatodendritic dopamine release. GABAergic input to substantia nigra was found to be the primary determinant of the level of spontaneous somatodendritic dopamine release. In contrast, acute blockade of dopamine receptors by systemic haloperidol administration produced an increase in somatodendritic dopamine release in substantia nigra that was found to be dependent exclusively upon activation of nigral glutamate receptors. The focus of the present study was to identify anatomical structures that may participate in the differential regulation of somatodendritic dopamine release by GABA and glutamate under these two conditions. To this end, we pharmacologically inhibited the activity of either globus pallidus or subthalamic nucleus using microinfusion of the GABA(A) receptor agonist muscimol. The effects of these manipulations on spontaneous efflux of somatodendritic dopamine and on increases in this measure produced by systemic haloperidol administration were determined in ipsilateral substantia nigra using in vivo microdialysis. As observed previously, administration of haloperidol (0.5 mg/kg, i.p.) significantly increased extracellular dopamine in substantia nigra. Microinfusion of muscimol (400 ng/200 nl) into globus pallidus also produced a significant increase in somatodendritic dopamine efflux. When haloperidol was administered systemically in conjunction with microinfusion of muscimol into globus pallidus, an increase in nigral dopamine efflux was observed that was significantly greater than that which was produced singly by muscimol microinfusion into globus pallidus or by systemic haloperidol administration. The additive nature of the increases in somatodendritic dopamine release produced by these two manipulations indicates that independent neural circuitries may be involved. Inactivation of subthalamic nucleus by microinfusion of muscimol (200 ng/100 nl) had no effect on spontaneous somatodendritic dopamine efflux. Muscimol application into subthalamic nucleus, however, completely abolished the stimulatory effect of systemic haloperidol on dendritic dopamine efflux in substantia nigra. The present data extend our previous findings by demonstrating: 1) an important involvement of globus pallidus efferents in the GABAergic regulation of somatodendritic dopamine efflux in substantia nigra under normal conditions and, 2) an emergent predominant role of subthalamic nucleus efferents in the glutamate-dependent increase in somatodendritic dopamine efflux observed after systemic haloperidol administration. Thus, the relative influence of globus pallidus and subthalamic nucleus in the determination of the level of somatodendritic dopamine release in substantia nigra qualitatively varies as a function of dopamine receptor blockade. These findings are relevant to current models of basal ganglia function under both normal and pathological conditions, e.g. Parkinson's disease.